Diisopropyl fluorophosphate inhibits receptor-activated Ca2+ influx in isolated rat hepatocytes.
The influence of diisopropyl fluorophosphate (DFP) on receptor-activated increases in cytosolic free Ca2+ concentration ([Ca2+]i) in isolated rat hepatocytes was monitored by measuring phosphorylase a activity and the fluorescence ratio of the Ca2+ sensitive dye Indo-1. Pretreatment (2 min) of hepatocytes with DFP (1 mM) inhibited maximal increases in phosphorylase a activity stimulated by phenylephrine (1 microM), angiotensin II (5 nM), or vasopressin (10 nM) by 36, 35, and 17%, respectively, when the cells were incubated in Ca2+ (1 mM)-containing medium. In contrast, agonist-stimulated increases in phosphorylase a activity were similar in control and DFP-pretreated cells when cells were incubated in medium containing very low (10 nM) Ca2+. Addition of Ca2+ (1 mM) to hepatocytes maintained in the low Ca2+ buffer and exposed to agonists rapidly increased phosphorylase a activity in control cells; however, increases in DFP-pretreated cells were markedly attenuated. Changes in [Ca2+]i similar to those noted with phosphorylase a were observed using Indo-1. Addition of calcium ionophore A23187 to control or DFP-pretreated hepatocytes increased phosphorylase a activity to a similar extent in control and DFP-pretreated cells, demonstrating that DFP pretreatment did not alter the ability of the enzyme to respond to elevation in [Ca2+]i. Collectively, these data indicate that DFP pretreatment of hepatocytes irreversibly inhibits one or more components of the Ca2+ influx pathway.